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Water Rights- Problem/Procedure/Solution
• In January 2015 we completed a three year USGS funded project to map Washington’s Surface 

Water Diversions and State managed Dams.
• The Water Resources Program and the Information Technology Services Office worked together to 

map 37,000 Water Right’s Points of Diversion as events on the National Hydrography Dataset 
(NHD).

• The largest of these diversions are currently being uploaded as point events to the 
NHDPointEventFC in The National Map.
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• USGS HEM (Hydro Event Management) Software
• Extract source point data from GWIS 
• Point to NHDFlowline State data 
•

• Snap in 25 foot increments (keep dist as attribute)

• Join new snapped POD table by reachcode
• Compare GNIS name with source name

• Manually check 
• Diversions with no name match
• Diversions > 1000 feet away
• All lake diversions (artificial path issues)

• Problems (springs)
• Lots of research (50% needed manual check)

• Water Rights Legal Documentation
• Aerial Imagery

Water Rights- Procedure
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Water Rights- Solution
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Water Rights- Solution

7



Fish Distribution
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Fish Distribution
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Fish Distribution
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Putting it together- a Riparian Web Map Example

NHD “FCODE”

Riparian Buffer Guidelines for 
Water Quality Grant Applicants
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Riparian Buffer Width Web Map

• Business Need:
• To clearly and easily derive the minimum riparian buffer 

width for applicants of Ecology’s Water Quality grant funding 
of riparian BMPs.

• To provide Ecology, EPA, and NWIFC with a consistent way to 
determine if a project meets minimum funding guidelines.

• ArcGIS Online was chosen to meet the critical 
requirement to quickly and easily develop a web map 
for public consumption of the information. 
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FY 2015 Funding Guidelines for Water Quality Grant Program

Salmonid/ESA  
Distribution on NHD

Type of stream and seasonality
Uses FCode and FType attributes
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NHD OnlySalmonid DistNHD no SalmonidsCombined Features
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ArcGIS Explorer Online Link
15

http://www.arcgis.com/explorer/?open=d5478a4aaf704d81bac63ffc934e1549
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Stream Order- Strahler
Can I delete the black lines?

Can I add the blue lidar generated lines?

Can I delete the red x lines?

You better not let them delete our aquatic habitat streams.

How do we code 
NHDFlowline to 
accommodate 
user’s needs to 

see different 
density levels?

incorporate lidar?
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Stream Order- Strahler
Stream Density:  Pacific NW Hydro 
Framework Needs and Strategies (Fall 2012 
Meeting Topic) How do we code NHDflowlines to 

accommodate user’s needs to see 
different density levels/incorporate 
lidar?

Density Independent

•Mean Annual Flow (NHDPlus)-
•Flow = weighted area, 
precipitation, air temperature, 
regional correction factor
• Horizon Systems using 
regression against gage data to 
improve estimates.

•Periodicity-perennial, intermittent, 
ephemeral (rules for?)

•National Map generalization project 
•Larry S. (will a flag be returned 
to the VAA table to show which 
Flowlines are selected for 
inclusion into the 1:24K national 
map?)

Density Dependent

•Stream Order
• Requested by many users.
•VAA Field
•Jay Stevens (BLM-Oregon) has 
process in place

•Stream Level 
•Lower numbers at mouth of 
stream
•Set up for NHDplus processing
•Most people recommend not 
using
•Field populated until a few 
years ago?
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Stream Order
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1. Copy NHDFlow table to server
2. Run QAQC python script to make sure network ends 

and pour points are valid
3. Run StreamOrder python script
4. In ArcMap Join the output table to Flowline with 

Permanent Identifier 
5. Draw NHDflowline using st_order symbols

QC-
1. In some irrigated basins, canals crossing each other can 

artificially make the stream order too large.  These are 
obvious

2. Make a copy of the NHD .gdb. And delete Flowlines that 
cause manmade features to create incorrect stream 
orders. (keep a list deleted permanent IDs so that you don’t 
need to do this process over the next time you run stream order)

3. Run the BuildFlow NHDUtility from USGS.
4. REPEAT Procedure from 1 above.

Finalize-
1. When stream order is complete, Run python script to 

transfer orders to NHDFlowline and the VAA Table
2. Share with Oregon and USGS

Stream Order- Strahler
Procedure: By HUC4 Subregion
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Questions? 21

anita.stohr@ecy.wa.gov
360-407-7128Geospatial and Environmental Systems Support
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